From the aerial part of Acanthus ilicifolius, two lignan glucosides, (+)-lyoniresinol 3a-[2-(3,5-dimethoxy-4-hydroxy)-benzoyl]-O--glucopyranoside, and dihydroxymethyl-bis(3,5-dimethoxy-4-hydroxyphenyl) tetrahydrofuran-9(or 9 H )-O--glucopyranoside have been isolated, together with eight known compounds. The structural elucidations were based on the analyses of physical and spectroscopic data. #
Introduction
Acanthus ilicifolius L. (Acanthaceae) is a spiny herb found in the mangroves of southern Thailand. In Thai traditional medicine, the plant is used as a purgative, and an anti-in¯ammatory, and the leaves dispensed with pepper (Piper nigrum L.) as tonic pills for longevity. In preliminary investigations of this plant, acanthicifoline (Cordell, 1999) , a triterpenoidal saponin (Minocha and Tiwari, 1981) and 2-benzoxazolinone (Kapil et al., 1994) have been isolated. The present study deals with the isolation and structure elucidation of seven lignan glucosides (1±7), of which two are new (3,4), together with known phenylpropanoid glycosides (8,9) and megastigmane glucoside (10) from the aerial parts of the plant.
Results and discussion
The methanolic extract of the aerial part of A. ilicifolius was suspended in H 2 O and defatted with Et 2 O. The aqueous layer was subjected to column chromatography using a highly porous copolymer of styrene and divinylbenzene, and eluted with H 2 O, 30% MeOH, 60% MeOH, MeOH and Me 2 CO, successively. The fraction eluted with 60% MeOH was repeatedly subjected to column chromatography using silica gel, and octadecylsilyl silica gel, then by HPLC±ODS to aord ten compounds (1±10). Eight were known compounds; (+)-lyoniresinol 3a-O-b-glucopyranoside (1), (-)-lyoniresinol 3a-O-b-glucopyranoside (2) (Achenbach et al., 1992) , alangilignoside C (5) (Yuasa et al., 1997) (Ida et al., 1994) , (+)-syringaresinol-O-b-glucopyranoside (7) (Kobayashi et al., 1985) , verbascoside (8) (Miyase et al., 1982) , b-hydroxyacteoside (9) (Kitakawa et al., 1984) and plucheoside B (10) (Uchiyama et al., 1989) by physical data and spectroscopic evidence.
The molecular formula of compound 3 was determined as C 37 H 46 O 17 by HR±FAB mass spectrometry. The 13 C NMR spectrum was similar to that of 1 (Table 1 ). In addition, the 13 C NMR signals of 1,3,4,5-tetrasubstituted symmetrical aromatic ring carbons, two equivalent methoxy carbons ( 56.1) and one ester carbonyl carbon ( 166.4) were observed. Comparison of the 13 C NMR spectrum of 3 with that of 1 revealed the down®eld shift of C-2 (+0.6 ppm) and up®eld shifts of C-1 and C-3 (À3.2 and À2.1 ppm, respectively) of the glucosyl moiety indicating that the additional unit is an 0031-9422/01/$ -see front matter # 2001 Elsevier Science Ltd. All rights reserved. P I I : S 0 0 3 1 -9 4 2 2 ( 0 0 ) 0 0 3 6 2 -9 Phytochemistry 56 (2001) 369±372 www.elsevier.com/locate/phytochem ester located at C-2 of the glucose moiety. Furthermore, the HMBC spectrum revealed a correlation between H-2 ( 5.93) of the glucosyl moiety and the carbonyl carbon ( 166.4) as shown in Fig. 1 51.8, 54.9, 83.3 and 83.4) , two of which have oxygen substituents, and two sets of equivalent methoxy carbons ( 56.3). From these functionalities, the aglycone suggested a 2,5-diaryl tetrahydrofuranoid-type lignan. The relative con®gurations between C-7 and C-8, and C-7 H and C-8 H were established as trans-con®gura-tions and cis-con®guration between H-8 (or 8 H ) ( 3.12) Fig. 1 . The HMBC correlations of 3 and 4. (Fig. 2) . The glucosylation shift at C-9 (or 9 H ) ( 70.2) and C-8 (or 8 H ) ( 51.8) established the attachment of the glucosyl unit to C-9 (or 9 H ) of the aglycone, when compared with C-9 H (or 9) ( 61.2) and C-8 H (or 8) ( 54.9). Moreover, HMBC spectrum provided further con®rmation from the three bonds correlation between anomeric proton ( 4.95) and C-9 (or 9 H ) ( 70.2) of the aglycone as shown in Fig. 1 . The attachment of the glucosyl unit could not be determined to the position C-9 or C-9
H because of the small amount of sample. Thus, the structure of compound 4 was concluded to be dihydroxymethyl-bis (3,5-dimethoxy-4-hydroxyphenyl) tetrahydrofuran-9 (or 9 H )-O-b-glucopyranoside. 
Plant material
Acanthus ilicifolius L. was collected in April, 1997 from Satun Province, southern Thailand. The identi®-cation of the plant was con®rmed by Prof. Vichiara Jirawongse, Dept. of Pharmaceutical Botany and Pharmacognosy, Faculty of Pharmaceutical Sciences, Khon Kaen University. A voucher sample is kept in the Herbarium of the Faculty of Pharmaceutical Sciences, Khon Kaen University, Thailand.
Extraction and isolation
The dried aerial part (2.5 kg) of A. ilicifolius was extracted with hot MeOH. After removal of the solvent by evaporation, the residue (380.0 g) was defatted with Et 2 O. The aqueous layer was subjected to a column of a highly porous copolymer of styrene and divinylbenzene (Mitsubishi Chem. Ind.) and this was eluted with H 2 O, 30% MeOH, 60% MeOH, MeOH and Me 2 CO, successively. The fraction eluted with 60% MeOH (16.0 g) was subjected to a column of silica gel (systems I, II and III, respectively) aording ®ve fractions. Fraction 2 (2.88 g) was subjected to prep. HPLC-ODS chromatography (system IV) to provide compound 8 (557 mg). Fraction 3 (3.97 g) was further separated on a YMC-ODS column (system VI) to give 10 fractions. Fractions 3±2 (765 mg), 3±5 (960 mg) and 3±10 (455 mg) were subjected to MPLC-polyamide (system VII,VIII and IX, successively), then followed by prep. HPLC-ODS (systems X, IV and V) to aord compounds 1 (236 mg), 2 (44 mg), 4 (10 mg), 7 (28 mg), 9 (18 mg) and 10 (10 mg). Fractions 3-8 (246 mg) and 3±9 (257 mg) were puri®ed by HPLC-ODS (system V) to give compounds 3 (27 mg), 5 (95 mg) and 6 (11 mg).
